Abstract
INTRODUCTION
When natural disasters occur in the real world, it can be predicted and can not prevent it from happening, so we should respond quickly after the natural disasters and carry out the related rescue work as soon as possible in order to reduce the casualties and economic losses. [4] . Gong Yawei focused on the classic shortest path algorithm Dijkstra algorithm in path optimization [5] .Zhang Bin used the saving algorithm and immune algorithm to study the optimization of emergency logistics vehicle scheduling, and proved that the immune algorithm was greater than to the genetic algorithm [6] . Xu
Haoqin studied vehicle scheduling using a hybrid optimization strategy combining genetic algorithms and tabu search [7] .Zhang Yuhua et al. used ant colony algorithm to solve the vehicle delivery path model with time window and was an improvement analysis [8] .
In this paper, a mathematical model aiming at the shortest vehicle path is established and the model is solved by ant colony algorithm. The correlation optimization was carried out based on the ant colony algorithm and compared with the unfertilized algorithm, so as to prove the effectiveness of the algorithm optimization.
II. PROBLEMDESCRIPTION
In order to carry out rescue and reduce the loss as soon as possible, it is necessary to transport 
C. Model
Objective function
The description of the constraint is this:
Equation ( vehicle responsible for the transportation of the material.Equation (3) (4) shows that when the vehicle k is responsible for the transportation of the goods from point i to point j, the point j is carried by the vehicle k in charge of the goods.Equation (3) (4) (5) shows that whena vehiclek is responsible for material transportation from pointi to point j, pointiis responsible for material transportation of vehicle k.
IV. MODEL SOLUTION
The Ant Colony Algorithm (ACA) is used to solve the basic idea of the path optimization problem: the ant's walking path is used to represent the feasible solution of the problem to be optimized, and all the paths of the entire ant group constitute the solution space of the problem to be optimized.
Ants with shorter paths have more pheromones released. As time progresses, the concentration of pheromone accumulating on shorter paths gradually increases, and the number of ants that choose the route will increase. In the end, the whole ant will concentrate on the best path under the action of positive feedback, and the corresponding solution is the optimal solution to be optimized.
Firstly, this paper adds a C-W algorithm in the ant colony algorithm, and improves the transition probability based on the C-W algorithm.
Secondly, pheromone evaporation factor scaling was adjusted in different stages. Finally, the optimal solution is optimized by the 2-opt algorithm.
A. C-W algorithm
The Clarke-Wright algorithm(C-W algorithm) is a simple and feasible heuristic algorithm proposed by Clarke and Wright in 1964, according to the distribution center's distribution capacity and distribution center to each distribution demand point and the distance between each demand point, and the scheme to make the total number of kilometers (or time or cost) for total vehicle transportation [9] .
The basic process of saving algorithm: the distribution center delivers materials to two demand points, the distance from the distribution center to the demand point i and the demand point j are di0 and dj0, respectively, and the distance between the demand point i and the demand point j is dij , the savings are:
B. Transition Probability Improvement
According to the C-W algorithm, the savings factor is obtained. The larger the savings factor, the smaller the total path length, and the greater the probability of (i, j) selection, which is more conducive to global optimization. According to formula s(i,j) to optimize the transition 
C. Pheromone Evaporation Factor Scaling
The pheromone evaporation factor ρ(0<ρ<1) is an important parameter in the ant colony algorithm, and its size has a direct influence on the search ability and convergence speed of the algorithm [12] . Therefore, the specific value of ρ needs to be considered carefully. If ρ is too large, the disadvantage is that it is easy to make certain pheromone on the path that has not been searched or ants evaporate rapidly. In the initial stage of optimization, the diversity of the solution remains unfavorable, and the algorithm is easily trapped into local optimum. The advantage is that the algorithm converges fast.If ρ is too small, the advantage is that the pheromone evaporation slowly, which is beneficial to the improvement of the global search ability and the generation of multiple solutions, and the problem of local convergence can be avoided.
The disadvantage is that the convergence speed is slow.
Therefore, this paper adopts the method of segmentally adjusting ρ, and uses the size of ρ to adjust the algorithm in combination with the situation in different periods. In the early stage, ρ is set to a smaller value. Although the convergence speed of the algorithm is slower, the global search ability of the algorithm is improved, which is beneficial for the search of the optimal solution. In the later stage, as the number of iterations increases, the probability that the optimal solution is searched increases, and ρ is set to a larger value, thereby increasing the convergence speed. 
D. 2-opt algorithm
The 2-opt algorithm was first proposed by Croes and is a local search algorithm [10] . When solving path optimization problems, the 2-opt algorithm can be combined with other algorithms to further optimize the original solution, which is beneficial to improve the efficiency of the algorithm.
The basic principle of the 2-opt algorithm:firstly, find an original solution, randomly select two demand points, flip the path between the two points, and the other demand points are unchanged; secondly, the new one will be obtained.
The solution is compared with the original solution, and if the new solution is good, it is retained, otherwise it is abandoned.
V. CASE ANALYSIS
In order to test the performance of the algorithm, this paper uses two examples of eil22 and eil30 in Wang Shuqin [13] , and uses the ant colony algorithm before optimization and optimization to solve the example, from three
Aspects of the performance analysis of the algorithm. The emergency logistics centerand demand pointinformation statistics are shown in Table 1 and 
A.Effectiveness Analysis
The optimal distance from the improved ACA to the eil22 operation is 375.2798km, as showed in Fig. 1 . The optimal path is: 
Fig.1:eil22 Eil22 optimal results
The optimal distance from the improved ACA operation to eil30 is 504.1711km, as showed in Fig. 2 . The optimal path is: It can be seen from Table 3 that the optimal path length of the improved ACA solution is smaller than that of ACA and Wang Shuqin [13] . Therefore, the optimization of the algorithm is effective. Table 3 Comparison 
Fig.2:eil30 optimal results

B. Analysis of Convergence Properties
Two cases were run ten times through ACA and improved ACA respectively, and the optimal length was recorded, the number of iterations to obtain the optimal solution, and the running time was calculated according to equation [16] 
The E T values of eil22 and eil30 are both small, so the convergence performance of the algorithm is good and the convergence speed is fast. Table 4 runs ten records From Table 5 , the errors of eil22 and eil30 are 0.003 and 0.002, respectively, and the stability is 1, so the algorithm has stability.
VI. CONCLUSION
In this paper, the improved ant colony algorithm is used to solve the problem of emergency logistics vehicle routing, and the better results are obtained, which proves that the improvement of the algorithm is effective. In the next study, the model with time constraints and road incomplete connectivity and the choice of parameters in the ant colony algorithm should be considered. Therefore, the research and conclusions in this paper provide some ideas and values for the study of emergency logistics distribution routes.
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